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(54) METHOD OF PRODUCING A PACK CONTAINING A 
STERILE LIQUID 



(71) We, Papeteries Db Belgiqub, a 
Societe Anonyme organized under the Laws 
of Belgium of 140 Avenue Louise, 1050 
Bruxelles Belgium, do hereby declare the 
5 invention, for which we pray that a Patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in an by the following 
statement: 

10 This invention relates to a method for the 
production in an enclosure of a pack con- 
taining a sterile liquid including the steps of 
feeding a flexible web of a pack-forming 
material through the enclosure, folding the 

15 web over in the enclosure to form it into a 
longitudinally open tube, welding the tube 
longitudinally and transversely to form 
individual packs, and filling the thus-formed 
packs in the enclosure with the sterile liquid. 

20 Various methods of this kind are known 
in which the various portions of the 
enclosure are sterilized, under unconfined 
conditions, with expanded steam (maximum 
temperature 100°Q, hot gas, a mixture of 

25 hot air and steam, or a mixture of hot air 
and a chemical sterilizing agent 

All these methods no doubt achieve good 
pasteurization but not complete sterility of 
the surface of the enclosure in contact with 

30 the sterile liquid because of the gaseous 
phase or vapour contained in the enclosure. 
Thus, complete destruction of bacterial 
spores is not achieved. 
Sterilization by circulating hot water 

35 under pressure so as to avoid the gaseous 
phase in the form of vapour constitutes a 
better method of achieving complete 
sterilization of an enclosure in a machine for 
creating aseptic conditions; better contact 

40 with all the surfaces is achieved and further- 
more the heat is distributed in a very efficient 
manner. 

The present invention has for its object a 
new method for the production of a sterile 
45 pack containing a sterile liquid in which 



more complete sterilization is achieved. 
This new method enables the disadvantages 
of the known methods to be eliminated. 

Accordingly the present invention pro- 
vides a method' for the production in an 50 
enclosure of a pack containing a sterile 
liquid, the method comprising a steriliza- 
tion step followed by a pack forming and 
filling step, said sterilization step comprising 
sterilizing the enclosure over a period of 10 55 
to 40 minutes by means of water heated to a 
temperature of between 120°C and 150°C, 
and at a pressure of between 3 and 5 kg/ 
cm* gauge, replacing the hot water by sterile 
cold water to cool the enclosure to ambient 60 
temperature, discharging the sterile water 
from the enclosure and drying the enclosure 
by continuously blowing compressed sterile 
air into the enclosure at a temperature of 
between 60°C and 70°C, and said pack form- 65 
ing and filling step comprising feeding along 
a path through the enclosure a flexible web 
of pack-forming material made of at least 
one layer of synthetic plastics material that 
is weldable by pressure, continuously inject- 70 
ing a sterile gas into the enclosure whilst the 
web is being fed through the enclosure 
sterilizing the two faces of the web, folding 
the web over in the enclosure to form it into 
a longitudinally open tube, feeding said tube 75 
downwardly past a filling pipe means which 
projects into the tube through the longi- 
tudinal gap in the tube, and successively 
welding die tube first longitudinally and then 
transversely below said filling pipe means, 80 
introducing a sterile liquid into the portion 
of the longitudinally welded tube above said 
transverse weld, and separating the tube at 
said transverse weld to form individual 
Hqmd-omtaining packs. 85 

Thus, the enclosure is completely sterilized 
and is maintained in the sterile condition 
during the closing up thereof, so that per- 
fectly sterile treatment is completely ensured. 

la accordance with one preferred feature 90 
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of the invention, hot water is passed through 
a valve for changing the tube with sterile 
liquid so that this valve is sterilized before 
_ the tube is filled with said sterile liquid. 
5 In accordance with a further preferred 
feature, the flexible web is sterilized on both 
of its faces by being immersed in a bath of 
oxygenated water having an aqueous con- 
centration of between 5 and 30% and heated 
10 to a temperature of between 40°C and 60°C. 
and by heating the two faces in a sterile 
sealed casing, super-saturated with steriliz- 
ing vapour at a temperature of between 60°C 
and 100 C C. 

15 This latter feature of the method enables 
the pipe and the valve to be sterilized in a 
sterile medium without the need for detach- 
ing them from the rest of the equipment 
Sterilization in situ of these components is 

20 more rapid and more reliable and does not 
involve their being handled. 

Other features and details of the invention 
will be seen from the following description 
of the annexed drawings which illustrate 

25 diagrammatically and by way of example 
only one form of construction of an instal- 
lation for practising the method of the 
invention. 

Figure 1 is a diagrammatic perspective 
30 view of apparatus for carrying out the inven- 
tion. 

Figure 2 is a partially fragmented side 
elevation of the apparatus shown in Figure 
1. 

35 Figure 3 is a partially fragmented front 
elevation of the apparatus shown in Figure 
2. 

In these Figures identical components are 
designated by the same reference numeral. 
40 The illustrated apparatus is for producing 
sterile packs suitable for containing a sterile 
fluid, such as sterilized milk. 

The packs are formed from a web 1 of 
flexible composite material including at least 
45 one layer of synthetic plastics material which 
can be hot pressure-welded and the web is 
provided in known manner with longitudinal 
and transverse fold lines. 
A preferred composite material is con- 
50 stituted by several hot-laminated layers of 
material as follows : 

—a first layer of polyethylene having a 

weight of 60 g/m* and forming the reverse 

face of the web, 
55 — aluminum foil having a thickness of 9* or 

a weight of 25 g/m\ 
—a second layer of polyethylene having a 

weight of 20 g/m 8 , 
— a sheet of cardboard having a weight of 
60 260 g/m 8 , and 

— a third layer of polyethylene having a 

weight of 15 g/m a and forming the front 

face of the web. 

The apparatus shown comprises an 
$5 enclosure 2 provided with means for clasing 



it hermetically and for resisting an internal 
pressure higher than atmospheric pressure 
of at least 6 kg/cm\ This enclosure 2 
contains means 3 for sterilizing the flexible 
web 1, means 4 for folding the web longi- 70 
tudinally, means 5 for opening out the thus 
folded web to form a longitudinally open 
tube, a pipe 6 for filling this tube with sterile 
liquid, and means 7 for welding the tube 
longitudinally. 75 

The enclosure 2 also includes means for 
admitting and discharging a sterilizing 
fluid— in this example water heated to a 
temperature of between 120°C and 150°C at 
a pressure of between 3 and 5 kg/cm 3 gauge. 80 

The means for admitting the hot water are 
advantageously constituted by the pipe 6 also 
used for filling the tube with sterile liquid. 
This filling pipe is provided with a valve 8 
which serves to control the flow of the 85 
sterilizing fluid admitted to the enclosure 2 
for sterilizing the latter, and then to control 
the flow of sterile liquid introduced into and 
filling the tube 1. When the sterilizing liquid 
is introduced through the valve and the pipe 90 
6 for filling the tube, these components are 
at the same time sterilized without it being 
necessary to detach them from the installa- 
tion. 

. At its base the enclosure has a duct 9 pro- 95 
vided with a valve 10 for discharging the hot 
water after sterilization of the enclosure. 

To maintain the enclosure in a sterile 
condition during the conditioning and form- 
ing operations on the web and to dry it, it 100 
is filled with a sterile gas through a pipe 11. 
This gas. which may be sterile air for 
example, is kept in a compressed condition 
in the enclosure while it is passed through an 
inlet port 12 (in the form of a slot), it fed 105 
along the flexible web within the enclosure 
and leaves the enclosure through an outlet 
13 for the tube 1. The above-mentioned 
inlet port for the web and outlet for the tube 
are preferably of a size and shape that 110 
closely surround the cross-section of the web 
and of the filled tube respectively. The 
sterile gas, which is continuously discharged 
through the inlet and outlet forms an aseptic 
barrier which prevents the entry of non- 115 
sterile air into the enclosure during the 
continuous travel of the web into the 
enclosure and during the continuous 
discharge of the filled tube therefrom. 

The means for sterilizing the web 1 on its 120 
two faces comprise a stainless steel recep- 
tacle 14 containing a sterilizing bath 15, for 
example oxygenated water having an 
aqueous concentration of between 5% and 
30%. This oxygenated water is kept at a 125 
temperature of between 40°C and 60°C by 
means (not illustrated) for example a stain- 
less steel electrical resistance element 
Means, likewise not illustrated, are provided 
for supplying the receptacle with oxygenated 130 
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The web 1, introduced through the slot 12, 
is passed over one or more parallel rollers 
16 towards two direction-cb anging rollers 17 

5 arranged parallel to one another and in the 
same vertical plane to guide the web vertic- 
ally into the bath of heated oxygenated water 
and to ensure that vapour from the 
oxygenated water is directed on to the two 

10 faces of the web before and after its immer- 
sion in the bath. The apparatus for steriliz- 
ing the web also comprises means for heat- 
ing the web after it has been immersed in 
the bath. These web heating means include 

IS a substantially concentric rotatable drum 18 
mounted to rotate freely on a shaft 27 within 
a closed casing 19 having inlet and outlet 
passages 26 and 29 respectively for the web. 
The drum 18 has an inner concentric wall 20 

20 which delimits an annular space through 
which passes a heating fluid, for example 
circulated oiL This oil is heated to a tem- 
perature of between 90 and 95 °C in a heat- 
ink tank separate from the enclosure. For 

25 this purpose the inner wall of the drum is 
connected to the tank by an inlet pipe 21 and 
a discharge pipe 22 extending through two 
concentric hollow shafts 23 and 56 disposed 
around the central shaft 27 of the drum. 

30 These hollow shafts 23 and 56 are connected 
by two flexible pipes 24 and 25 to the 
annular space between the inner and outer 
walls of the drum. To establish connection 
between the hollow shafts 23 and 56 on the 

35 one hand and the pipes 24 and 25 respec- 
tively on the other, these shafts 23 and 56 
each comprise a fixed part 23a and 56a 
respectively, mounted on the fixed casing of 
the drum, and a part 23b and 56b respec- 

40 tively each of which rotates with the drum, 
the moveable and fixed parts being con- 
nected to each other by sleeves 23c and 56c, 
provided with joints such as ring seals. 
After having been immersed in the bath 

45 of oxygenated water, the web 1 is picked up 
by the exterior of the drum 18 through the 
passage 26 and is held against the heated 
exterior of the drum over an arc of at least 
270°C by the roller 17 located in the bath, 

50 and by pressure roller 28 arranged parallel 
to the roller 17. 

After having been heated to achieve its 
sterilization, the web 1 leaves the drum, 
moves through the passage 29 and is guided 

55 by a direction-changing roller 30 towards the 
apparatus 4 for folding the web longitudin- 
ally 

The pipe 11 for admitting sterile gas into 
the enclosure is advantageously located near 

60 the position where the web, having been 
moistened by the oxygenated water, passes 
to the outlet of the casing 19, so that the 
sterile gas mixes with the residual vapours 
from the oxygenated water and dries the 

65 web. 



That portion of the enclosure that encloses 
the means 4 for longitudinally folding the 
web is in the form of a sleeve or sheath 
which, at its bottom, communicates with the 
means for sterilizing the web and, at its top, 70 
with that portion of the enclosure containing 
the means 'tor opening up the strip. Drying 
of the strip is carried out in this sheath 
under the action of the sterile air injected 
thereinto. 75 

This sheath contains at its base three 
guide rollers 31, 32 and 33 for turning the 
web through 90° from the direction in which 
it enters the sheath. For this purpose, the 
roller SI is adjustably mounted at an angle 80 
of 45° to the roller 30 and the rollers 32 and 
33 which pass the web towards the folding 
means which is disposed half-way up the 
sheath where the portions of the web to be 
folded are turned through approximately 85 
90°. 

The folding means comprises four rollers 
34, 35, 36 and 37. The rollers 34 and 35 
are arranged coaxially as an extension one of 
the other, at a distance apart corresponding 90 
to the unfolded portion of the web delimited 
by the fold lines previously provided on the 
web. Hie rollers 36 and 37 are arranged 
parallel to each other and at right-angles to 
the rollers 34 and 35 at the free end of the 95 
first rollers in the horizontal plane of the 
latter. The rollers 34 and 35 are spaced 
from each other by a distance corresponding 
substantially to the thickness of the vertically 
folded web at this position. 100 

The enclosure also contains, at a point 
along the ascending portion of the web, a 
first pair of rollers 38 and 39, between which 
the portions of the web to be folded are 
folded through an angle of approximately 105 
180°. The roller 39 passes the folded strip 
between a second pair of drive rollers 40 
and 41 mounted- to the rear (downstream) of 
the previously mentioned pair 38 and 39 
along a descending portion of the path of 110 
travel of the web before the web is opened 
up. The rollers 38 and 40 are eccentrically 
mounted and are provided with manual 
operating levers 42 and 43 which are 
mounted on the shafts of the rollers and 115 
which, when rotated, cause the rollers to 
move towards the respective cooperating 
rollers 39 and 41 respectively so as to apply 
pressure to the web and to cause it to be 
advanced manually when it is brought into 120 
the enclosure. 

The manual feeding of the web into the 
enclosure is further facilitated. by a number 
of hermetically sealed gauntlets accessible 
from die exterior of the enclosure and fitted 125 
in orifices 44 in the wall of the enclosure. 
These orifices are provided with gaskets 45 
which apply a counter-pressure while the 
enclosure is being pressurised, so that they 
prevent the gloves from being ejected out- 130 
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wards through these orifices under the effect 
of the internal pressure obtaining in the 
enclosure. These gaskets are constituted by 
discs which are removably secured to the 

5 wall of the enclosure. 

Furthermore, the inlet slot 12 for admit- 
ting the web 1 to the enclosure, and the 
outlet passage 13 for enabling the filled tube 
to pass out of the enclosure are likewise pro- 

10 vided with disc gaskets 46 and 47 which are 
removably fitted on the walls 48 and 49 
respectively of the enclosure and which 
temporarily seal the enclosure while hot 
sterilizing fluid (water under pressure) is 

15 being passed into it. 

The means for opening up the web 1 to 
form a longitudinally open tube comprises a 
vertical separating plate 50 fixed in the 
enclosure on the bottom wall thereof below 

20 the second pair of rollers 40 and 41 disposed 
along the downward path of the folded web. 
When the web is fitted in position in the 
enclosure, the folded portions of the web 
are separated by hand using gauntlets and 

25 are placed one on each side of the plate. 
Then, when the web advances, this plate 
opens up the folded web to form it into a 
longitudinally open tube. Two stainless 
steel belts 51 and 52, the tension of which 

30 i s variable, which move in the feed direction 
of the endless tube and the spacing between 
which is regulable, are disposed one on each 
side of the plate 50; these belts diverge from 
each other in the downward direction and 

35 contain the opened-up walls of the tube 
while it is being filled with sterile liquid. 

The apparatus for the longitudinal weld- 
ing of the tube comprises two pressure rollers 
53 and 54 which are located in the enclosure 

40 along the descending portion of the web, to 
the rear of the plate 50 and of the filling pipe 
8 between the pair of rollers 40 and 41 and 
the pair of belts 51 and 52. These pressure 
rollers weld the longitudinal edges of the 

45 tube so as to close it in the longitudinal 
direction, and they seal in the sterile liquid 
which is introduced into the longitudinally 
closed portion of the tube. 
In the customary manner, an apparatus 

50 55 for transversely welding the tube and for 
cutting it up into separate packs is provided 
below the wall 49 of the enclosure, the packs 
undergoing finishing treatment in a follow- 
ing station. 

55 Also provided is a sensor for controlling 
the level of the sterile liquid in the tube. 

Hie hot sterile air is obtained by heating 
atmospheric air to a temperature of between 
300 and 350°C by electrical resistance heat- 

60 ing elements and by passing it through a 
metallic filter made of fritted steel to bring 
the air to uniform heat and to maintain it 
at a temperature of 30O-35O°C for at least 
one second. The hot sterile air is then 

65 passed through a water-column cooler to 



obtain the required temperature before it is 
passed into the aseptic enclosure. 

The method in accordance with the inven- 
tion is carried out in the following manner. 
Before the web 1 is introduced into the 70 
enclosure 2, the latter, the valve 8 and the 
filling pipe 6 are simultaneously sterilized. 
For this purpose the enclosure is rendered 
air-tight by sealing the web inlet slot 12 and 
the outlet passage 13 by means of gaskets 46 75 
and 47, and a counter-pressure gasket 45 is 
placed over each of the openings through 
which the hermetically sealed gloves can be . 
reached. Water heated to a temperature of 
between 120°C and 150°C and at a pressure 80 
of between 3 kg I cm* and 5 kg/cm 8 gauge is 
then introduced through the valve 8 and 
through tite filling pipe 6 and the hot water 
is caused to circulate continuously in the 
enclosure for a period of 10 to 40 minutes. 85 
The installation is then cooled to ambient 
temperature by the introduction of cold 
sterile water, and the latter is discharged by 
gravity through the pipe 9 via the valve 10. 

To keep the enclosure sterile, slightly 90 
pressurized sterile air, brought to a tempera- 
ture of between 60°C and 70°C, is blown 
continuously into it, the sterile air being con- 
tinuously discharged through the slot 12 and 
the outlet 13. The receptacle 14 is filled with 95 
oxygenated water at an aqueous concentra- 
tion of between 5% and 30% and previously 
heated to a temperature of between 40°C 
and 60°C, this temperature being main- 
tained by a suitable heating means, for 100 
example an electrical resistance heating 
element at the bottom of the bath. The 
drum 18 is heated to a temperature of 
between 90 and 95°C by circulating hot oil 
in the annular space formed between the 105 
inner and outer walls of the drum and the 
composite web, having been previously 
scored longitudinally and transversely by 
means of a known device (not illustrated) 
is then introduced into the aseptic enclosure 110 
through the slot 12. The web is guided by 
the rollers 16 and 17 and passes into the 
bath of hot oxygenated water and is picked 
up through the opening 26 by the heated 
outer surface of the rotatable drum 18. 115 
After having travelled with the drum through 
an arc of more than 270°. the web, brought 
to a relatively moist condition, is picked up 
by the rollers 28 and 29, is turned through 
90° by the rollers 31, 32 and 33, and is 120 
guided into the sheath-like portion of the 
enclosure where it is dried and where it is 
folded along the longitudinal fold lines by 
the action of the folding rollers 34, 35, 36 
and 37. The folded web then passes between 125 
the pairs of rollers 38, 39 and 40, 41 and 
enters the descending portion of the 
enclosure where the web is opened up by the 
plate 50 into the form of a longitudinally 
open tube which is then welded longitudin- 130 
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ally between the pressure rollers 53 and 54 
and is filled with sterile liquid by the filling 
pipe 6 which moves downwards into the 
welded tube. 
5 The tube-filled with sterile liquid is con- 
tinuously discharged from the enclosure 
through the opening 13 and then, in the 
customary manner, it is welded transversely 
and it cut up into separate lengths in the 

10 form of pouches; the pouches are thereafter 
shaped into parallelipiped packings at a 
following station. 
WHAT WE CLAIM IS:— 
1. A method for the production in an 

15 enclosure of a pack containing a sterile 
liquid, the method comprising a sterilization 
step followed by a pack forming and filling 
step, said sterilization step comprising 
sterilizing the enclosure over a period of 10 

20 to 40 minutes by means of water heated to 
a temperature of between 120°C and 150°C 
and at a pressure of between 3 and 5 kg/ cm 8 
gauge, replacing the hot water by sterile cold 
water to cool the enclosure to ambient tem- 

25 perature. discharging the sterile water from 
the enclosure and drying the enclosure by 
continuously blowing compressed sterile air 
into the enclosure at a temperature of 
between 60°C and 70°C, and said pack 

30 forming and filling step comprising feeding 
along a path through the enclosure a flexible 
web of pack-forming material made of at 
least one layer of synthetic plastics material 
that is weldable by pressure, continuously 

35 injecting a sterile gas into the enclosure 
whilst the web is being fed through the 
enclosure, sterilizing the two faces of the 
web, folding the web over in the enclosure 
to form it into a longitudinally open tube, 

40 feeding said tube downwardly past a filling 
pipe means which projects into the tube 



through the longitudinal gap in the tube, and 
successively welding the tube first longitudin- 
ally and then transversely below said filling 
pipe means, introducing a sterile liquid into 45 
the portion of the longitudinally welded tube 
above said transverse weld, and separating 
the tube at said transverse weld to form 
individual liquid-containing packs. 

2. A method as claimed in claim 1 in 50 
which said sterilization step includes passing . 
water into said filling pipe means tube 
through a valve for filling said pipe means 
with sterile hot water so as to sterilize said 
valve means before filling said pipe means 55 
with said sterile liquid. 

3. A method as claimed in claim 1 in 
which the flexible web is also sterilized on 
both of its faces by being immersed in a bath 

of oxygenated water having an aqueaus con- 60 
centration of between 5 and 30% and at a 
temperature of between 40°C and 60°Q and 
by heating said two faces in a sterile sealed 
casing, super-saturated with sterilizing 
vapour at a temperature of between 60°C 65 
and 100°C 

4. A method as claimed in claim 3, in 
which an inner face of the web is heated in 
contact with a heating surface of a drum 
fitted in the casing, and the other face of 70 
said web is heated by radiation from the 
inner wall of the casing. 

5. A method for the production in an 
enclosure of a pack containing a sterile 
liquid substantially as herein described with 75 
reference to the accompanying drawings. 

STEVENS, HEWLETT & PERKINS, 
Chartered Patent Agents, 
5, Quality Court, 
Chancery Lane, 
London, W.C2. 
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